Guanine-nucleotide exchange protein C3G activates JNK1 by a ras-independent mechanism. JNK1 activation inhibited by kinase negative forms of MLK3 and DLK mixed lineage kinases.
Recently we have reported that the adaptor protein Crk transmits signals to c-Jun kinase (JNK) through C3G, a guanine-nucleotide exchange protein for the Ras family of small G proteins. Transient expression of C3G in 293T cells induced JNK1 activation without a significant effect on extracellular signal-related kinase 1 (ERK1), whereas mSos1 activated equally both JNK1 and ERK1. Coexpression of the dominant negative form of Ras-N17 did not suppress C3G-induced JNK1 activation but reduced the activity of JNK1 induced by mSos1, suggesting that Ras is not required for JNK activation by C3G. Ras-independent activation of JNK was supported by the finding that C3G-induced JNK activation was not inhibited by the dominant negative forms of Rac or Pak, which are components of the signaling pathway from Ras leading to JNK activation. In contrast, C3G-induced JNK1 activation was strongly inhibited by coexpression of the kinase negative forms of the mixed lineage kinase (MLK) family of proteins, MLK3 and dual leucine zipper kinase (DLK). In addition, MLK3-induced JNK1 activation was found to be suppressed by the kinase negative form of DLK, which bound to MLK3. These results suggest that C3G activates JNK1 through a pathway involving the MLK family of proteins.